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Description 

Ptttaretifrt gf tfrc InywUgn 

This invention relates to an improved process and 
apparatus tor preparing non-woven elasticized fabrics, 
arid in particularly to such a process and apparatus in 
which thermal and oxidative degradation are reduced 
substantially and wherein the web and ffoer separation 
upon trie application of a stretching force is reduced. 

There has been a great need for a less critical proc- 
ess to produce elasticized webs having an improved 
quality and a predetermined controlled porosity lor 
water repeflency, breatheaWity and drapabHity at a 
lower cost than has been heretofore available. There is 
also a great need for a process which does not degrade 
the efastomeric polymers to as great an extent as that 
which occurs in the melt blown or spray spun process 
during the formation of f bars or filaments, in order that 
lower cost elastomers may be utilized. 

it has been known for some time that thermoplastic 
elastomeric p^ymers (TPE polymers) were considered 
too unstable for direct use at the high die and air tem- 
peratures required to produce mert blown eJastomtf ic 
fibrous webs. Because high die and attenuating airfehv 
peratures are necessary to obtain viscosities required 
for good fiber formation or attenuation, and since large 
volumes of hot air are used for the fber forming phase, 
the TPE polymer is subjected to both thermal and oxida- 
tive degradations which art a major cause or problem 
incurred in the melt blowing of TPE resins. Some types 
of elastomeric polymers lose their elasticity completely, 
whtfe others which have been processed with viscosity 
reducing agents lose a portion of their elasticity. Those 
latter polymers include low density, low molecular 
weight polyethylene such as USI's petrothene Na601 
resin, and polypropylene such as Himont's PC 973. 
Some systems employ poly (alphamethyfstyrene) mate- 
rials such as Amoco 18-210, which allow extrusion at 
lower temperatures* whereby they retain varying 
amounts of their elastomeric properties. However, these 
blends, mixtures or premised blends of polymers all suf- 
fer degradation to a certain extent 

Much work has also been done on various chemical 
systems in the initial resin material. These elastic poly- 
mers are called "block polymers", since the monomers 
involved are put together in separate bloc* instead of 
single units. Some of the work related to block polymers 
is referred to the corre sp ond ing published Application. 
EP 0582569 A1 (WO 9216366 A1). 

WO-A-90 03464 discloses a process of producing 
composite elastic material comprising the steps of ten- 
sioning a neckable material and joining an elastic sheet 
to the tensioned material. US-A-4 801 482 discloses a 
pad formed from an elastic nonwoven joined to a none* 
lastic nonwoven, this latest being gathered between the 
points of junction. 

US-A-4 863 779 relates to a co mpo sit e material in 



2 

which one elastic web is joined at spaced.apart loca- 
tions to at least one gatherabf e web. 

Summary of the Invention 

5 

The invention relates to a process for producing an 
elasticized fabric, and the fabric produced by that proc- 
ess. 

According to the invention there is provided a proc- 
10 ess for producing an elasticized fabric comprising elas- 
tomeric continuous filaments, said process 
characterized by the steps of: 

a. forming one or more arrays of continuous fila- 
rs ments in a substantially predetermined non-ran- 
dom orientation, at least some of said filaments 
being relatively elastomeric and some of said fila- 
ments being efongatabie but relatively non-elastic: 

b. forming one or more f forous webs of melt-blown 
fbers; 

c. joining together said elastomeric filaments, and 
said one or more fbrous webs, thereby stabilizing 
said filaments in their predetermined leydown ori- 
entation to form a stabilized web; 

d. elongating said stabilizing web, thereby stretch- 
ing said elastomeric f laments, and moteculariy ori- 
enting at least a portion of the fbers of said fbrous 
web, thereby forming a tensioned, elongated, elas- 
ticized fabric; and 

e. relaxing said tensioned. elongated, elasticized 
fabric, thereby forming a gathered, elasticized fab- 
ric. 

Further, according to the invention there is provided 
3$ a non-woven, gathered, elastibsed fabric characterized 
by: 

a multiplicity of continuous non-random laid fila- 
ments at least partially of an elastomeric polymer, 
oriented substantially longitudinally and partially of 
non-elastic but efongatabie polymer, said non-elas- 
tic filaments having curls and undulations 
a multiplicity of melt blown fbers deposited on said 
longitudinal continuous filaments, said melt blown 
fbers forming bonds at least at some of their inter- 
sections with said longitudinal filaments to thereby 
stabilize and fix said longitudinal filaments in the 
substantially longitudinal orientation to form a stabi- 
lized web having wrinkles or gathers formed 
therein; and 

at least one prefabricated web joined to said stabi- 
lized web- 
In one embodiment the elastomeric continuous f Ha- 
ments are under tension and the non-elastic filaments 
are moteculariy oriented. The two arrays are laid onto a 
first accumulating roU having a first peripheral velocity. A 
melt blown fibrous layer is deposited onto one sad of 
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the array of etastomeric filaments, thereby stabilizing 
the elastomer* filaments in their predetermined lay- 
down orientation. Next the stabilized web is elongated 
between the first accumilating rod and a second adja- 
cent accumulating roll having a second peripheral 
velocity greater than the peripheral velocity c* the first 
roll, thereby stretching the eiastomeric filaments. This 
further molecularty orients the non-elastic f laments and 
molecuiarly orients al least some ftoers comprising the 
melt blown ftorous layer. 

Thus is termed a tensioned elasticized web. A layer of 
adhesive ftoers is deposited onto the other side of the 
tensioned elasticized web while simultaneously deposit- 
ing a second ftorous web onto the layer of adhesive fto- 
ers. This terms a tensioned, coherent, unified 
elasticized fabric. The tensioned. coherent, unified elas- 
ticized fabric is then fed through a pair of temperature 
controlled thermal pin bonding rolls having projecting 
pins which further bond the stretched elasticized fabric 
with autogenous bonds. Finally, the tensioned elasti- 
cized tabric is relaxed, thereby forming corrugations, 
wrinMes or gathers in the melt blown ftorous webs. 

An alternative embodiment cans tor terming one or 
more arrays of relatively eiastomeric continuous fila- 
mwrts and one or more arrays of elongatable but rela- 
tively non-elastic continuous filaments wherein the 
eiastomeric continuous filaments are under tension and 
wherein the non-*astic filaments are molecuiarly ori- 
ented, while simultaneously depositing one or more 
ftorous layers of melt blown polymeric ftoers onto one or 
more temperature controfled accumulating surfaces. In 
this errtootfment at least one ftorous layer of adhesive 
ftoers is deposited onto at least one side of the easte- 
rn v>c filaments and the non-elastic continuous la- 
ments while simultaneously feeding one or more melt 
blown «*ous webs, along with the eiastomeric fila- 
ments and the non-elastic filaments, between a pair of 
pressurized temperature controlled squeeze rolls. This 
has the effect of joining the melt blown ftorous web* the 
eiastomeric filaments and the non-elastic filaments to 
form a tensioned coherent unified elasticized fabric The 
unH ied fat*ic is then relaxed as indicated above to term 
corrugations, wrinWee or gathers in the melt blown 
ftorous web and kW«, curls and undulations in the nor* 
elastic filament* 

In anofcer entoodfcrtart. one or more army* of rela- 
tively eiastomeric continuous filaments are termed, 
without being subjected to tension while tormina A melt 
blown ftorous layer is deposited onto an acwmuiating 
surface. A me* blown layer of adhesive fibers is depos- 
ited onto at least one side of *e elastorneric f laments 
to stabilize the laydown orientation. The melt Mo wn 
ftorous web and the stabilized elastomer* flam ents are 
fed between a pair of pressurized temperature control- 
led squeeze rolls, thereby joining the melt bta*n ftorous 
web and the eiastomeric filaments, and forming a 
coherent elasticized unified fabric. The unified fabric 
incrementally drawn and elongated, stretching the eias- 



tomeric filaments and molecuiarly orienting the fibers of 
the men blown ftorous web The stretched unified elasti- 
cized fabric is then pin-bonded and relaxed as 
described above. 
5 Other alternatives are available including feeding 
the tensioned eiastomeric filaments and the non-elastic 
f laments, together with a melt blcwn polymeric ftorous 
layer, into the nip of two oppositely rotating accumulat- 
ing rods, thereby joining all three to form a tensioned 
to coherent unified elasticized fabric Alternatively the 
elasticized fabric may be elongated through two or more 
differential velocity draw or stretch rolls thereby stretch- 
ing the eiastomeric continuous filaments, and molecu- 
iarly orienting at least a portion of the ftoers of the melt 
is blown fibrous web. 

In one embodiment the ftorous layer of adhesive fib- 
ers is deposited onto one side of the eiastomeric contin- 
uous filaments, one side of the non-elastic continuous 
flaments, one side of a melt blown ftorous web. and into 
20 the nfc of a pair of temperature controlled nip rolls. 

Yet another alternative embodiment calls for term- 
ing an array of eiastomeric flaments under tension 
while simuttaneousry depositing first and second ftorous 
layers of melt blown polymeric ftoers onto first and sec- 
ss ortf accumulating surfaces. A ftorous layer of adhesive 
ftoers is deposited onto at least one side of the ten- 
sioned eiastomeric continuous flaments, while simulta- 
neously depositing a ftorous layer <* adhesive ftoers 
onto the mert blown ftorous layer and into the nipofthe 
x ffrst and second counter rotating accumulator rolls 
thereby joining the first and second melt bk*m ftorous 
taytfs to the tensioned eiastomeric filaments to term a 
tensioned coherent unified elasticized fabric. The elasti- 
cized fabric is elongated through two or more differential 
35 velodty draw or stretch rolls thereby additionally stretch- 
ing the eiastomeric filaments, and molecuiarly orienting 
at least a portion of the ftoers comprising the first and 
second ftorous layers of melt blown polymeric ftoers. 
The tensioned elasticized fabric is then pirvbonded and 
40 relaxed as described above. 

Other objects wd advantages of the invention will 
become apparent hereinafter. 
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Fig. 1 is a side view, shown somewhat schemati- 
cally, of an apparatus constructed to practice one 
errtopefiment of the method of the invention. 

Fig. 2 is a side view, also shown somewhat sche- 
so maticalry. of an apparatus constructed to practice a 
modified embodiment of the method of the invention 
shown in Fig. 1. 

Fig. 3 is a side view, also shewn somewhat sche- 
matically, of an apparatus constructed to practice an 
55 alternative enixxJirr^ of the metr^ 

Fig. 4 is a side view, shown somewhat schemati- 
cally of an *3paratus constructed to practice a modified 
errtoorfment of the method of the invention shown m 
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fig. 3. 

Fig. 5 is a side view, shown schematically, of an 
apparatus constructed to practice another alternative 
errtoodimerrt of the method of the invention. 

Fig. 6 is a side view, also shown schematically, of 5 
an apparatus constructed to practice a modified embod- 
iment of the method of the invention shown in Fig. & 

fig. 7 is a side view, also shown schematically, of 
an apparatus constructed to practice another modifica- 
tion of the embodiment of the method of the invention to 
shown in Fig. 5. 

Description o f the Preferred Embodiment 



As used hereinafter, the term "deposit" refers to a .is 
deposition of mett blown or sprayed adhesive fibers 
includes the offset method of transferring a layer of 
fibrous adhesive from one surface to another. 

The term "stabilized" as used herein refers to the 
stabilizing of an "array" or "filamentary curtain* of mett 20 
spun polymeric continuous filaments in a substantially 
predetermined lineal orientation with a deposition of 
mett blown or sprayed polymeric fbers or fiamertts 
including adhesives of all sprayable types, and which 
may be deposited onto those continuous filaments, n 
Methods can be used, such as direct deposition onto 
unsupported areas of continuous fiaments between 
idler roils, or onto continuous filaments supported on an 
accumulating surface, which may be feraminous* such 
as a statiowy surface, rott. belt or awebof anytype. x 
The melt blown f bers and filaments also may be first 
deposited onto the non-stick surface of a roH, web, or 
belt and subsequently transferred onto the congruous 
f ilaments by contact. 

The terms "melt blowing and 'mett spraying" are as 
herein used interchangeably and defined as the proc- 
ess where thermoplastic polymers are fed through one 
or more rows of spinnerets or spray nozzles terming 
molten streams which are then attenuated and f berized 
with heated, pressurized air or gas streams. The «o 
heated, pressurized air or gas streams elongate or 
attenuate the molten extrudate. thereby taming f bers 
and or continuous fiaments varying diameters from 0.2 
microns or less to diameters of more than 1000 
microns, and having lengths ranging from less than 45 
about 1/B* to continuous filaments having extreme 
lengths. The air or gas t e mperat ures may range from 
over 900'F to less than 225*F at the spinneret or spray 
nozzles depending upon the melt flew rate or the 
required degradation rate of the thermoplastic polymer so 
or the melt temperature of the hot melt adhesive. 

The term "melt spun* as used herein is drfined as 
the process wherein continuous filaments are prepared 
by simultaneously spinning a multiple nurrtjer 0* contin- 
uous filaments of a synthetic polymer such as polypro- 55 
pylene through a multiple ruxrtm of spinning nozzles or 
spinnerets, preferably extending in one or more rows. 
The filaments are drawn pneumaticaHy or mechanically 



from the spinneret and enter a travel zone which may be 
confined inside a covered chamber or chimney so as to 
introduce cooled, ambient, or heated air or other gas at 
a controlled temperature as required for draw process- 
ing or at least partially soHdrfying the filaments. 

The terms "draw", "drawn*, "drawabie'. "molecu- 
larty drawable". and "molecularly oriented* refer to the 
process which takes place when an unoriented crystal- 
line polymer is subjected to an external stress. That is. 
it undergoes a rearrangement of the crystalline material 
wherein it appears that the polymer chains align in the 
direction of the applied stress at which time the physical 
properties of the sample change markedly. 

The terms "filament", "longitudinal filament", "con- 
tinuous filament" . and "melt spun filament" are herein 
used interchangeably and are defined for the purposes 
hereof as mett spun continuous filaments which have 
not been intentionally broken or cut and are not limited 
as to size or shape. 

The terms "elastic* and "elasticized* are herein 
used interchangeably and are used to describe articles 
which have been made stretchable and contractibie with 
the use of eiastomeric materials in their preparation. 
These articles may be prepared wholly from eiasto- 
meric materials or may be comprised of eiastomeric 
materials combined with relatively nonelastic materials. 
The continuous filaments referred to herein are pre- 
pared by simultaneously spinning a multiple number of 
continuous fiaments of a synthetic polymer such as a 
polypropylene or an eiastomeric polymer through a mul- 
tiple nuntoer of spinning nozzles or spinnerets, prefera- 
bly extending in one or more rows. Upon exiting the 
spimerets the filaments enter a controlled temperature 
chamber and are drawn away from the spinneret orifice 
at a greater rate than the rate of extrusion. Thus is 
effected a substantial draw down of the fiaments in the 
molten state prior to solidification thereof. The solidified 
filaments having a low degree of molecular orientation 
are then subjected to a mechanical draw down with 
draw rolls under dosety controlled temperature and 
velocity con di tion s thereby imparting a much higher 
degree of molecular orientation to the continuous fila- 
ments. 

The melt blowing of adhesive f bers is performed by 
the same technique as in the above-identified article by 
Wertte. The fibers have diameters ranging fro m less 
titan 0.5 microns to more than about 260 microns, 
these adhesive fibers are made by artruding a molten 
thermoplastic adhesive material through a plurality of 
fine die capillaries as a molten extrudate of filaments 
into a high velocity gas stream which attenuates the fil- 
aments of molten adhesive material to reduce their 
diameter to the above stated range in the formation of 
rncrofbers or fiaments. Any ftoerizable hot men adhe- 
sive material is suitable in the formation of adhesive fb- 
ers to be used in the intermingling and the joining of 
stratified f brous fabrics. Eiastomeric adhesives. pres- 
sure sensitive adhesives, pressure sensitive hot melts. 
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viscoelastic hot mete, self-adhering elastic materials 
and conventional hot melt adhesrves are some of the 
adhesives suitable for terming adhesive ftoers ttistobe 
understood, however, that the present invention is not to 
be limited to these specific atfiesive* 5 

As has been previously stated, the melt blown 
adhesive f toers do not stiffen the f torous stratified fab- 
rics as do the roller applied or coated adhesive* These 
latter adhesrves often fil crevices and interstices 
between the ftoers of the ftorous layer or web and. after " 
so li dification, bind groups of ftoers together, which stiff- 
ens the ftorous layer and has a deleterious effect on the 
hand and drape. The melt blown adhesive fibers on the 
other hand act as do the fibers of the layered f torous 
web and not as sprays such as paint sprays, wherein is 
small droplets of paint are emitted from a gun. The melt 
blown ftovs, being flexible and of small diameter, are 
turbuientry entangled with the f torous web ftoers and 
form bonds at their intersections with these ftoers. 
These irterserional adhesive bonds behave similarly to 20 
fusion bonds with no noticeable stiffness of the compos- 
ite fabric. They also provide the additional feature that 
the elastomeric adhesive ftoers sfretch or elongate 
under stress. 

Other materials for use in forming indepth. joined. & 
stratified webs such as those disclosed here are poly 
olefins such as polypropylene, polyethylene, porybu- 
tane. polymethytdentene. ethyfeneprcpylene 
copolymers; polyamides such as polyhexamethylene 
adipamide, poly-(oc<aproamide). polyhexamethylene » 
sebacamide, polyvinyls such as polystyrene, thermo- 
plastic elastomers such as pofytrethanee, ether ther* 
incptastic polymers such as pory^^ 
and mixtures thereof; as wel as mixtires of these ther- 
moplastic polymers and co-porymers; ethylene vinyl *5 
acetate polymers, synthetic polymers comprising 40% 
or more of polyurethane; poryetheresters; poryetheru- 
rethane; poryamide elastomeric materials; arid polyes- 
ter etastomOTC materials S-EB-S Kraton m GT Block co- 
polymers and Kraton GX 1657 Block co-polymers as <o 
furnished by Shell Chemical Company; polyester elas- 
tomeric materials under the trade name •HytreT from 
the Dupont Company; polyurethane elastomeric materi- 
als under the trade name *Estane* from R F. Goodrich 
ardConpanyrtpolyamk^ 45 
the trade name -PebaT from Kteam Company. indu*- 
ing co-polymers, btends or various iorrnjlatiom thereof 
with other materials. Also induded are viscoelastic hot 
melt pressure sensitive adhesrves such as 'TuttastjcT 
suppfiedbyKB.FiteanjCorrpanyandotherhotrneft so 
adhesrves induding pressure sensitive adhesive*. Any 
of the f toer forming thermoplastic polymers toduding 
ftoer forming hot melt atfiesives, pressure sensitive 
adhesrves. and viscoetastic hot melt pressure sensitive 
adhesives can be used tor stabilizing the web or bond- ss 
ing the stabilized web to one or more cellulose webs, 
wood pulp webs, melt blown f torous mats, or tor laminat- 
ing and bonding two or more stabilized webs to from 



laminates. The instant invention is not limited by the 
above polymers, for any thermoplastic polymer, co-pol- 
ymer or mixture therecrf capable of being men blown into 
ftoers or fiaments is suitable. Any of the thermoplastic 
elastomers which are capable of being melt blown or 
melt spun are suitable for the manufacture of stretcha- 
bie fabrics. 

Unless the context requires otherwise, the continu- 
ous filaments used herein to form a curtain of continu- 
ous filaments can be of many materials, natural or 
manmade, ranging from textile threads a yarns com- 
posed of cotton, rayon, hemp, etc. to thermoplastic pol- 
ymers This invention is not limited to the use of any 
particular ftoer, but can take advantage of many proper- 
ties of different fibers. A curtain of continuous filaments 
or threads using multifilament threads of rayon or nyton 
is readily stabilized by depositing a layer of motten melt 
blown ftoers or filaments on this continuous filamentary 
web. Upon cooling, the molten mert blown filaments 
become tacky and self-bond to the continuous rayon or 
nylon threads 

In the preferred embod im ents, thermoplastic melt 
spun continuous filaments are used which involve con- 
tinuously extruding a thermop la stic polymer through a 
spinneret thereby forming a curtain of individual fia- 
ments Among the many thermoplastic polymers suita- 
ble for me continuous filaments are poryoW ins such as 
polyethylene and polypropylene; polyamde* polyes- 
ters such as polyethylene terepthaiate; thermoplastic 
elastomers such as pdyur ethanes; thermoplastic co- 
polymers; mixtures of thermoplastic polymers; co-poty- 
mers and mixtures of coixrfymers; as well as the previ- 
ously listed materials used herein for the melt blown 
ftoers and filaments. However, the present invention is 
not United to these materials, tor any mart spinnable 
polymer is suitable, including ay adhesive materials and 
spun bonded materials listed herein, and melt blown 
materials Other spinnable thermoplastic elastomers 
which are suitable for stretchabfe fabrics indude but are 
not limited to polyester based poryurethane. and polyes- 
ter type polyurethane polymeric ftoer forming elastom- 
ers such as Texin 480A supplied by Mobay Chemical 
Company. 

Referring now to Rg. 1. there is shown an appara- 
tus 10 tor practicing the invention according to a pre- 
ferred embo di ment of the method of the invention. 
Accotfng to this embodiment, the process tor produc- 
ing an eiasticized fabric includes the forming of one or 
more arrays t2 of elastomeric continuous filaments 
from an elastomeric meft spun extrusion <Se 14 and at 
the same time forming one or more arrays 1 6 of elonga- 
tatfe but relatively non-elastic continuous filaments 
from a non-elastic pofymer meft gxm extrusion die 18. 
In this embod im ent both the elastomeric filaments 12 
and therm-elastic filaments 16 are separately passed 
through respective sets of temperature controlled feed 
rolls 20 and 22 and maintained under tension. This has 
the effect of moleculariy orienting the non-elastic fia- 
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ments of array 16. From the feed rolls 20 and 22 the 
etetomeric flaments 12 and the non-elastic filaments 
16 ir lo.nedtogelrwatad a ncerr(«24whichlSste 
-ni maintaining tension on both sets of flaments. From 

Z^JJ^"^^ r0 " 26 ™ates Va 
filaments 12 and non-elastJc filaments 16 are on the 

from a mett blown adhesive die 30 are acolied » 
outer surface of the fitements. At le^ or^of rr2 * 
^^aSisthendepositedo^^aS^'S 

nf^f ^Sfl! "aments in their 

tag web 35. Optionally, a prefabricated w^6 maybe 
apphed over the melt blown fibrous layer formed by ft. 

Z2L J****** 1 " web 36 * suable 
P^f* 3 "*> deluding but not firmed toXy orw« 

STSl?^ newle punched webs - n * n ^ <*bS 

wett^^T**" ** 'Hament 
webs as described in Sabee 064. 

a^centaccumulat.ng roll 38 which is rotating at a sec- 

ll^T^l^ Penphera. 
velocity of the first accumulating rod 26. This difference 

molecularty orienting at least 
'ayer, thus forming an elongated elastkazed web. 

f** *** ** ""X* 1 * sac- 
ortac^lwr^grtfMintheoppc^ ^ 

from a meft blown adhesive die 42 and a lever af m** 

are deposited onto the web. Optionally, again, a prefab- 
"«^*8.ofaftyc<th.rn«efli^^ «, 

ovw the second fbrous layer 44. The reaitingW 
Perature controRed thermal pin bonding rolte 50 havtoo 

wS^^L^^'^^^^ 
J^P^meforrr^ 

SESET* -^inthedrawingfigura This 
fl«*red web * acomiated on a final ro854. such 

"""on or use elsewhere. 

Ro J^Sf^T 1 * mBthod *** P*<ormed in 
etL^LT * elast0 ^ laments 12 *ZZ, 

fc?m^'^ toW am ~°° «• '« Mng * 
at the beginning. This array of elastomer* fite 

^ method shown in Rg. 1. As there shown, these feed 
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f^^^^T' 8 tens,on on the elastomenc 
I*™"*, ? P,,0na " y ' a web 62. of any 

«rted web 36. may be applied to the elastomeric fa a - 
"*nts 12 by means of melt blown adhesive 64 from a 

the elastomer* f.laments then pass around an aceuW 

referred to above. As the filament array 12 passes 

,ayer * 

we?* iTSJST die 30 - and the fibrous 

3^are appjed to tf-e outer side of the elastomeric fila- 
ment ^Thereafter as indcated in connection with 
£LLt! eSUH,nfl fabdC * ^ed aol relaxed 
febTf y a ^ri^I U9at,0nS ' wrinWes ^ others in the 

Referring now to Rg. 3. there is shown apparatus 
70 fcr practicing a different embodiment of ftemeThS 
of the "wrbon. As can be seen in that «gur.. an array 
Wof continuous relatively elastomeric filaments 
fr^ed by an extrusion die 73. and an array 74 of eton- 

formed by an extrusion die 76. At the same time, a 
layer 78 of meft blown polynwic ffcers 80 is 
b«ng deposted onto the temperature controlled sur- 
» both of two accumilator roHs82bymeft 
Wown fber des 84. After formaton of the 

^Z^J^i!^ 9 "^ 74> o*fi.a. 
^nteare passed ,03^ fi ^ ^ ^ 

mils ^6 and nto the n* of a pair of chiHed squeeze rods 

^ ^T 6 ' ^ ***** tey6re 7 8 of melt blown 
^•"o«bers 80 are also fed into the same nip. if two 

2££h7£* ^^^^W^thertponeach 
sde of the filamentary curtain 90 formed by the combi- 

mt°" * ?* a f? """"^ 72 "on^-artc file- 
ments 74. Just before the fibrous layers 78 are joined to 

ff** 901 8 ,ibfOU6 ^ °» me « "own 
S tT^l 92 * "P 0 "* 1 to the filamentary cur- 

tualV be faang toward the filamentary curtain 90 by 

^ w - ^^'tS 

JS^?? 96 * p,n by pin bonding rolls 

J^^afto Permit the fetation of corrugations. 
*nn«es or gathers in the fabric and Mr**, cuns and 
"J]*^"* « the norHriastic con*^o« fjhments. as 
tfie ft*nc« accumulated about final rol 54 on the two- 
drum wmder 55. 

R 0 * shows an aiparalusfw practicing a method 

^%T*'??r ***** *"» " 

netton with Rg 3. The optional addition of prefabri- 
S^T5 36 ^ af tor. « w«s the case in 

rt-^f*.*^ in F » More important the fab- 
w 9fi though formed in basically the same way as 
°«cnbed above in connection with Rg. 3. is not sub- 
jected to tension prior to pin bonding at rotts 50. Rather 
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it is relaxed at first and subjected to tension by draw 
rolls 9a only after the pin bonding step These draw rolls 
98 have the effect of incrementally drawing and elongat- 
ing the unified fabric 96. thereby stretching the etasto- 
meric filaments 72 and elongating and molecularfy 
orienting at least some of the ftoers 80 of the ftorous lay- 
ers 78. At least a portion of this incremental elongation 
is provided by a pair of incremental elongation rolls 100. 
Thereafter, the fabric is again subjected to pin bonding, 
such asby rofts 50a. and retention so as to result in 
corrugations. wrinWee or gathers in the melt blown 
fibrous layers 78 and kinks, curls, undiiations or corru- 
gations in the non-elastic continuous fiaments 74. as 
the fabric is accumulated about final roll 54 on two-drtfn 
winder 55. IMote that the pins of pin bonding rolls 50a 
are shown to be located on the side of the fabric oppo- 
site the pins of pin bonding rolls 50. While not neces- 
sary, this reversal may be advantageous in obtaining a 
tenacious bonding of the fabric. 

Shown in Fig. 5 is apparatus tor practicing another 
embodiment of the method of the invention. Here again, 
similar to the apparatus shown in Fig. 1 , extrusion dies 
14 and 18 are shown for producing eiastomehc f«a- 
mvtts 1 2 and non-elastic filaments 16. Both the etasto- 
irwic fiaments 12 and the non-elastic filaments 16 may 
be passed through respective feed rod sets 20 and 22. 
Simurtaneousfy, layers 78 of melt blown fibers 80 are 
formed on two oppositely rowing accumulating rolls 
106 and 108. In this embodiment, however, a prefabri- 
cated web 102. of any of the materials listed above in 
connection with prefabricated web 36. may be laid 
beneath one of the fibrous layers 78. In addtfon. 
another prefabricated web 104, also of any of the mate- 
rials listed above in con ne ction with prefabri cat ed web 
36, may applied between the other fferous layer 78 of 
meH blown polymeric f bars and tha filamentary curtain 
formed by eiastomeric fiaments 12 and non-elastic fila- 
ments 16. All of these layers are then fed into the nip 
between the two accumulating rolls 106 and 108. 
thereby pining al of the abova tndcated layers, webs 
and curtains to form a tensioned, coherent unified, 
eiasticaed fabric 110. Ths fabric 110 then passes 
through the nip b et ween a pressure! 112 and one d 
the accumulating rolls 108. and torn between a pair of 
temperature cortroNd feed rolls 114. Thereafter, the 
tension on the fabric is released, relaxing tha iabric and 
thereby forming corrugations, wrinMee or gathers in tha 
mtft blown ttorous layer or layers 78 and kinks, curia 
ardurxlUatiorwrtherove^^ 
16. as the fabric fa accumulated by tw*<Jmm winder 55 
about the final rofl 54. 

Rg. 6 shows a modification to the embodiment 
practiced in Fig. 5.Tnean^ransinFc6an1veaatthe 
same fabric 110 as reterTed to in Fig. 5. except that the 
eiastomeric filaments 12 and norvelastomeric fiaments 
16 are not subjected to tension prior to entering the nip 
between accumulating rolls 104 and 108. This can be 
seen bythefactthatthefaedroasats20and22are 



open, and do not bear upon the respective filamentary 
curtains. Thereafter, however, after the feed rolls 1 14, 
the fabric 110 is subjected to tension by a set of differ- 
ential velocity draw a stretch rolls 116. which stretch 
5 the eiastomeric filaments 12 and molecularfy orient at 
least a portion of the fibers of the melt ttcwm fibrous lay- 
ers 78. Thereafter, again, the fabric is relaxed, thereby 
forming corrugations, wrinkles or gathers in the melt 
blown fferous layers 78. AKernatrvely, or in addition, the 
T0 fabric may be subjected to incremental elongation by 
incremental stretch rolls 1 1 8. 



In another alternative to the embodiment shown 
practiced in Fig. 5. Fig. 7 shows a single accumulator 
roll 1 08. about which the single layer 78 of polymeric f ib- 
is ers 80 is applied in addition to eiastomeric filaments 1 2 
and non-eiastc filaments 16. Also, optionally, a prefabri- 
cated web 104 may be applied between the fbrous 
layer 78 and the filamentary curtain formed by the fila- 
ments 12. 16. The fabric 120 thus formed is subjected 
so thereafter to stretching by means of differential velocity 
draw or stretch rolls 116, and optionally corrugated roils 
1 18 before being pin bonded by pin bonding roils 50 as 
referred to above. Thereafter, as usual, the fabric is 
relaxed and permitted to form its corrugations, gathers 
zs and soon. 

In another embodiment any one or aK of the contin- 
uous fiaments 12, 16. 72. 74 referred to herein are 
replaced by a cross-laid laminate of norvandorrviad 
continuous filaments, prepared by a machine as dis- 
30 dosed in Sabee *064. incorporated hereinabove. 
Accenting to the disclosure of that patent at least one 
curtain of continuous filaments oriented in a first direc- 
tion is joined to another curtain of continuous filaments 
oriented in a second direction transverse to the first 
35 direction The cross-laid laminate may be additionally 
stabilized by the deposition of melt blown f bers as dis- 
closed therein. Moreover, any reference to a prefabri- 
cated web 36. 48. 62. 102. 104 should be taken to 
optionally include a pre-fabricated web of this cross-laid 
40 laminate. 

While tha method and apparatus hereinbefore 
described is effectively adapted to fulfil the aforesaid 
objects, it is to be understood that the invention is not 
intended to be limited to the specific preferred embedi- 
45 merit of the method of forming etastidzed fabric with 
congruous fOaments set forth above. Bather, it is to be 
taken as including all reasonable equivalents within the 
scope of tha fotowing claims. 

so Claims 

1. A process for producing an elasticized fabric com- 
prising eiastomeric continuous fiaments. said proc- 
ess characterized by the steps of : 

a. forming one or more arrays of continuous fi- 
arrwrts in a subatantialty predetermined non- 
random orientation, at least some of said fia- 
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ments being relatively elastomeric and some of 
said filaments being efongatable but relatively 
non-elastic: 

b. terming one or more f torous webs of mett- 
biown ffcers; 

c. joining together said etastomehc fiaments. 
and said one or more fibrous webs, thereby 
stabilizing said f laments in their predetermined 
laydown orientation to term a stabilized web: 

d. elongating said stabilizing web. thereby 
stretching said elastomeric filaments, and 
molecularty orienting at least a portion of the 
fibers of said fibrous web, thereby forming a 
tensioned. elongated, etastidzed fabric: and 

e. relaxing said tensioned. elongated, elasti- 
cized fabric, thereby terming a gathered, elasti- 
cized fabric 

2. A process as recited in claim 1. wherein at least 
some of said melt-blown fixes are elastomeric or 
non-elastic but elongatable. 

3. A process as recited in claim 1 or 2 wherein said 
elongating step includes feeding said stabilized 
web through two or more differential velocity draw 
or stretch rolls thereby stretching said elastomeric 
filaments, and mplecularty orienting at least a por- 
tion of the ffcers of said ttorous web. 

4. A process as recited in daim 1,2 or 3 wherein said 
joining step includes feeding said stabilized web 
through a pair of thermal pin bonding roils to term a 
coherent tensioned efasticized fabric* bonded with 
autogenous bonds. 

5. A process as recited in claim 1. 2. 3 or 4 wherein 
said non-elastic filaments are mofecuiarty oriented. 

6. A process as recited in daim 1 or 2 wherein said 
elongating step includes feerfng said stabilized 
Web through two or more sets of differential velocity 
draw or stretch rolls, thereby additionally stretching 
said elastomeric continuous filamertts, and molecu* 
tarty orienting at least a portion of the f fcers com- 
prising said at least one ffcrous layer of polymeric 
fibers. 

7. A process as recited in any one of claims 1 to 5 
wherein adhesive ffcers are deposited onto at least 
one side of said elastomeric filaments, onto at feast 
one side of said non-elastic filaments, onto at least 
one side of said one or more ffcrous webs, and into 
the nip or a pair of nip rolls. 

8. A process as recited in daim 7 wherein said elon- 
gating step indudes feeding said stabilized web 
including said adhesive ffcers through two or more 
sets of differential velocity draw or stretch rolls. 



thereby additionally stretching said elastomeric 
continuous f laments, and mdecutarly orienting at 
least a portion of the fibers comprising said at least 
one ffcrous layer of polymeric ffcers. 

5 

9. A process as recited in daim 8 further comprising, 
after said elongating step, feeding said stabilized 
web induding said adhesive ffcers through a pair of 
thermal pin bonding rolls to form a coherent ten- 

'0 sioned eiasticized fabric, bonded with autogenous 
Doncs. 

10. A non-woven gathered, elasbcised fabric character- 
ized by: 

is 

a multiplicity of continuous non-random laid fil- 
aments at least partially of an elastomeric pol- 
ymer, oriented substantially longitudinally and 
partially of non-elastic but efongatable polymer, 
20 said non-elastic filaments having curls and 

undulations 

a multiplicity of melt blown ffcers deposited on 
said longitudinal continuous filaments, said 
melt blown ffcers terming bonds at least at 

2$ some of their intersections with said longitudi- 

nal f laments to thereby stabilize and fix said 
longitudinal filaments in the substantially longi- 
tudinal orientation to term a stabilized web hav- 
ing wrinkles or gathers termed therein; and 

so at least one prefabricated web joined to said 

stabilized wetx 

11. A non-woven fabric according to daim 10. wherein 
at least some of said mart blown ffcers are eJasto- 

35 meric or non-elastic but elongatable. 

12. A norvwcven fabric according to daim 10 or 11 
wherein at least some of said mert blown fibers are 
adhesive ffcers. 

40 

Paloi i lansprOche 

1. Verfahren zur Herstettung eines eiastischen Gewe- 
bes mit elastomeren Enctofaden. wobei der Pro- 
45 ze6 gekemzeichnet tst durch die Schritte: 

a. des Bildens eines Oder mehrerer Otter von 
Endtostasem in einer im wesentfchen vorher- 
bestimmten. nicht wahlloeen Ausrichtung. 

so wobei nrtindestens einige der Faden reiatrv ela- 

stomer sind und einige der Fdden dehnbar, 
aber relativ nichl-elastrsch sind: 

b. des Bildens einer Oder mehrerer Faserbah- 
nen aus schmelzgebiasanen Fasem; 

55 c. dee Verbindens der elastomeren Fftden mit 

der Oder den Faserbahnen, wodurh die Fdden 
in ihrer vorherbestimmten Ablageausrichtung 
stabiHsiert werden, um eine stabiiisierte Bahn 
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zubiiden; 

d. das Dehnens der stabirisierten Bahh. 
wodurch die eiastomeren Fftden gestreckt wer- 
den, und des molekularen A u sricht en s rmnde- 
stens eines Abschnittes der Fasem der 
Faserbahrv wodurch an gestrafftas. gedehrv* 
tes. elastisches Gewebe erzeugt wird; und 

e. des Entspennens das gestrafftan, gedehrv 
tan, eiastischen Gewebee, wodurch etn geraff- 
tes, elastisches Gewebe gebildet wird. 

2* Veriahren nach Anspruch 1. wobei mindest e n s 
einige dar schmelzgebiasenen Fasem elastomer 
Oder nicht-elastisch. abar dahnbar sind. 

3. Veriahren nach Anspruch 1 Oder 2, wobai der Dah* 
nungsschritt das Durchfuhrert dar stabilisierten 
Bahn durch zwei Oder mehrere sich mrt unter* 
scNedicher Geschwindigkeit drehanda 2eh- Oder 
Dehnwalzen umfaBt. wodurch die elastomer en 20 
Fftden gedehnt warden, und mindestens ein 
Abschnitt der Fasam dar Faserbahn molakuiar aus- 
gehchtel wird. 

4. Veriahren nach Anspruch 1. 2 Oder 3, wobai der » 
Schritt des Verbindens das DurchfOhren der stabili- 
sierten Bahn durch ein Paar WftrmenadelWebewal- 
zen umteSt um ein zusammenhftngendes, 
gestrafftas elastisches Gawaba zu schafferv wat- 
ches mil autogenem tOebstoff zusammengeklebt so 
1st 

5. Veriahren nach Anspruch 1,2, 3 Oder 4, wobai da 
nicht-elastischen Fasam molekuiar ausgerichtet 

sind. as 

6. Veriahren nach Anspruch 1 Oder 2, wobai dar 
Schritt das Dahnans das DurchfOhren dar stabili- 
sierten Bahn durch zwai Oder mehrera Gruppen 
von sich mrt unterschiedticher Geschwindigkert dre- *o 
hendan Zterv Oder Dehnwalzen umfaBt, wodurch 
die elastomaran Endkxfasem zusdtzteh gedehnt 
werden, und das mofelaiara Ausrichten mind*- 
stens einaa Abachnittas dar Fasem, umfassend 
rrindestans eine Faserschicht von polymer en 4$ 
Fasam. 

7. Veriahren nach ernem dar AnsprOche 1 bts 5, wobai 
Webefasem auf mindestens aina Seite dar etoto- 
meren Fftden, auf m inde s t en s aina Sertader nicht- so 
eiastischen Fftden. auf mindactans aina Sarta dar 
ainan odar mehreren Fasarbahnan und in aina 
Quetschwaize odar ein Paar von Qustschwalzen 
abgelegt warden. 

55 

8. Veriahren nach Anspruch 7, wobai dar Schritt des 
Oehnens das Durchfuhren dar stabilisierten Bahn 
einschlieftlich der Klebefasem durch zwai odar 



mehrere Gruppen von sich mrt unterschiedlicher 
Geschwindigkert drehenden Ziefv Oder Dehnwal- 
zen umfaBt wodurch die eiastomeren Endlosfesem 
zusfttzlich gedehnt werden, und das molekulare 
5 Ausrichten mindestens eines Abschnittes der 
Fasem, umfassend mindestens erne Faserschicht 
aus pofymeran Fasern. 

9. Veriahren nach Anspruch 8, waiters umfassend, 
10 nach dem Schritt das Dahnans, das Durchfuhren 

der stabilisierten Bahn ernschliefilich der KJebefa- 
sem durch ein Paar WftrmenadelWebewaizen, um 
ein zusammenhflngendes. gestrafftas elastisches 
Gewebe zu schsffen, watches mrt autogenem Web- 
stoff zusammengeklebt tst. 

10. Gerafftes. elastisches Vliesgewebe. gekenn- 
zeichnet durch: 

etne VietzaN an nicht wtllkOriich angeordneten 
Endlosfasem, die zumindast teirweise aus 
einem eiastomeren Polymer bestehen, die »m 
wesendichen der Lftnge nach ausgehchtet sind 
und teirweise aus nicht elasfcchem, aber 
dehnbarem Polymer bestehen. wobei die nicht 
eiastischen Fddan Krftusel und Bausch aufwei- 
sen; 

eine VieizaN an schmelzgebiasenen Fasern. 
die auf die tangitchen Endiosfdden abgelegt 
werden, wobai die schmelzgebiasenen Fasem 
Klebaverbindungen mrt mindestens einigen 
ihrer SchnrttsteUen mrt den ISngJichen Fftden 
biiden, um dadurch die lAnglichen Fftden in 
einer im wesentiichen Iftnglichen Ausnchtung 
zu stabilisieren und zu tbrieren, um eine stabtlt- 
sierte Bahn mrt darin ausgebildatan Fatten 
Oder Kr&usein zu biben; und 
mindestens eine vortabrizierte Bahn, die mit 
der stabilisierten Bahn verbunden wird. 

11. Vliesgewebe nach Anspruch 10, wobei mindestens 
ainiga dar schmelzgebiasenen Fasem elastomer 
odar nicht eiasbsch, aber dehnbar sind. 

12. Vliasgawaba nach Anspruch 10 odar 11, wobai 
mindestens ainiga dar schmelzgebiasenen Fasem 
Klebefasem sind. 

navanoicaDons 

1. Procfctt pour produra un tissu aiastrf* compre- 
rant das filaments «astom*res continue, ledit pro- 
c*d* itant caractfcisA par let ttapes consistent*: 

a termer un ou plusiaurs groupaments da f la- 
ments contirtJS dans \rm orientation non atea- 
toire serwblement pridaterminAe, au moins 
certains dasdits filaments Atant ralativament 
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elastomeres. et certains desdits filaments pou- 
vant «re allonges mais etant relativernent non 
etastjques ; 

farmer une ou piusieurs nappes fbreusesde 
'■bras soufflees par fusion ; g 
L r ij** teunsvjx autres lesdits filaments 
elastomeres. et lesdites une ou piusieurs nac- 
pesfbreuses. de facon a stabiliser ainsi lesdits 
tiiamems dans leur orientation de depot prede- 
termineealinde«Bmierur»riappestabiHsee- 10 
Aaltor^erladrterwstaba^dTSi 
etrer ainsi lesdits filaments elastomeres, et 
onenter rnoieculairement au moins une parte 
des fbres de ladite nappe fbreuse. de facon a 

former ainsi untissuelastifie allonge tendu et is 
e. relacher ledit tissu elastif ie allonge tendu'de 
aeon a former ainsi un tissu elastrfie com- 
pacta. 

morns une parte desdites fbres soufflees par 
^^^esounon^esmrs 

1 p ^°c«d« seton la revendcation 1 ou 2. dans leoual ~ m ^*^ con ^ en on«sse.car a cterisepar 
^^d-aiter^ememccnvendladelr^t 
de ladrte nappe stabilises a travers deux ou pfu- 
aeurs rouleaux (retirement ou de tjrage a vftesse 
J^nte. de facon a etjrer ainsi lesdits filaments 
««*»mer«. et a orient* rnoieculairement au x 
rrons^e part, des fibres d. ladite nappe 



JjrtqujJ. sur au moins un cote de la ou desdites 

«ape dallongement oomprend la delivranee de 
Z^Zt^T deux <* P««*ieurs jeux de rou- 

de^onAams, *t>rer addfconnellement lesdits Ma- 
Z^jTT * testom *«* « ^ orienter maecu- 
!2! m0,ns ^ ^ fibres 
S^J-^^es reuses de 

9- Proc6de seton la r( vendicaton 8. corrprenant de 

^ r ^ Wi,e6t ^^tongemem.Td^ 

<™£?J£LTT 'eli- 
tes fibres adhesrves a travers une paire de rouleaux 

tesu elastrfie tendu coherent coile avec des 
liaisons autogenes. 



». Precede seton la revindication 1. 2 ou 3 dans 
^uenao*. frtape de reunion comprend la d£ * 
vjw » de ladite nappe stabilise, a travers une 

SLi-JTf, Un ^ 6,a6tfi * ^ coherent 
cdle avec des liaisons autogenes. 

' Pf8c **t seton la revertoicatjon 1. 2. 3 ou 4 dans * 

^ e ^p. d'allongemen, contend la deiivrSce 
de ladrte nappe stabSeee * travers deux ou pa> 

^^J XJ " ma t*"™** ou detirage* 
vrtesse drfterente, de facon a etirer ainsi eddXv 

^^^^^''^tt^tm. so 
et a onenter rnoieculairement au rr*^ une part. 

desf^consttuant la ou lesdites couches fbreu- 
sesde fbres polymeres. 

7^ Bek T queteonc *" d « revocations » 
14 5. dans lequel des fbres adhesive* sent depo- 
sees sur au moins un cote desdits filaments elasto- 
™*es. sur au moms un cote desdrts filaments non 



une Mtutblicfte de filaments continus deposes 
de facon non aleatore. au moins partellemerrt 
en un poJyrnere tfastomere. orient es sensble- 
nw^iwinaiement et partiellement en un 
P^ymere non elastjque mas altongeable. les- 
drts filaments non eiastiques comportant des 
bouclesetdeeorxJulations- 
""J™*?*** de fbres soufflees par fus-on 
deposees sur lesdits filaments continus longi- 
hJd«naux. lesdites fbres soufflees par fusion 
to""** des liaisons au moins en certainesde 
»eus intersections avec lesdits filaments longi- 
t »djnaux de facon a stabiliser et a f ixer par con- 
sequent lesdits filaments longitudinaux dans 
ronerrtatton sensblement tongitudinale af in de 
former une nappe stabilisee corrportant des 
«"« ou des fronees formes dans celle-ci ; et 
aumoins une nappe prefabriquee reunie a 
ladrte nappe staWisee. 

11. *ssu non tisse selon la revindication 10. dans 
2"* «u mans ceriaines oesdtes fbres soufflees 
PJ^ewelastc^c^ 

12. Tissu non fese seton la revendication 10 ou 11 
d*w lequef au moins certame, desdites fbres 
soufflees par fusion sontdes fbres adhesives. 
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